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<Notes and Disclaimers>

* This report is produced by the trust corporation based on the contract with JICA. The contents of
this report are based on the information at the time of preparing the report which may differ from
current information due to the changes in the situation, changes in laws, etc. In addition, the
information and comments posted include subjective judgment of the trust corporation. Please be
noted that any actions taken by the users based on the contents of this report shall be done at user’s
own risk.

* Neither JICA nor the trust corporation shall be responsible for any loss or damages incurred by use

of such information provided in this report.
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Areas of IWK Coverage and Resources
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SERVED (As at December 2010)

AREA % POPULATION %
(Sq. Km) EQUIVALENT
(PE)

19,134,331
7,361,729
26,695,297

WK
NON-IWK
TOTAL

51.8
48.2
100.0

M7
28.3
100.0

68,505.88
63,769.54
132,275.42

* Exclusive of 2.96 million population utilising primitive {pour flush) systems

No. of Unit Office: 18

. No. of Reporting Center: 48

No. of Laboratory facility: 3

No. of Certification Office: 11

No. of Regional Planning Office: 4
No. of Staff: 2,733

. No. of Vehicle owned: 559

. No of Local Authorities Served: 88

=
QM

NN AWN R

(it . IWNK O F LB T —3 a3 V&R

WK DEEY iz (2010 FHrR)

AIRREMITITAREOMFERLZHENE LD THLIZ e, h v Z—— M
B LTE, ~b— 700U EOHIRE NOEZEFEL TWH IWK ZHEL TS, =
NETOIWK & DRI OBIRICONT, O HLDELTIIRT,

& 17T ChFErTomEKR
i3] FATE ¥ K OV ik Th A &
20174F | dLZEATWK & SPAN % | « F/KEOBIRDFRN, W7V — A KO, #R4ESH
10 H | A b, ELARREGETHD Z & 2B Lz,
< IWK OEEI LR TWHHE (THRkETIE R < F Rk
EPFEALETHDZ L, MEROHI) MR LT,
ALZEO PAGEMERFE I R v N ZFBE L, IWK OBL
MW L AR LT,
s L=V T AT B0 ix, ARELEIC XD T
ENMEL D T LR LT,
20184F | HAK = MBAK) | - REHEREOME LTI T 5 L & biz, FIRshi
4 A 23 IWK & 1fi i BOW AL, s Sz,
20184F | 5 A 17 HIZ, WK X Y ARHALRE OSBRI 3T 2 B0 2T & R 72 3 %
5H TOHOEDOVZ—ZZiH LT,

40




20194 | 3H 12 HIZIWK D A |« KEMELIHEOBE, bZED TKEHREH Ry Fo
3 A N— L JICA FAERMIC | ~ L —3 7 ComHATREMECZN R, TR A DN % JICA
T, ¥y I AT WHhik%x | AR D IWK IZHH,

Bl ffe CIWK KO FAERNFICONWTTMRESL &2 bic, FAE
MEFFE BT AR 2 BT MO IWK OB HHFT TD
AR HERFE BB O & AEICH 1T 55 ORHAN
HoT,

20194 | 9 H 11 H.13 HIZJICA | - s A O HFHAE L OHE « T FEEONE - Bl %
9 H FHAFAAY IWK & iRk | #esR L7z, $3IC River of Life 7 1Y = 7 b OEBRR LK OVE
i3 O WA 2 RO 7=, JPP OAGREUG &5~ S
77

c K- FERE - EVRAMEFEEDOAFT - LR OEESIND
FENEZAP L, IREFITRE O 720 OB EHR k2 KfH
L7z,

20194 | 11 A 6 HIZ JICA « THVE TORMALTRART R O K OV AKIEE BEMERFE
11 A 23 IWK & ik HITRDIRREEAT o7,

s W e FERE - EVURAMEFEICTHRESNLIFERERD
H BRSO B S A B LTz, AbETIWK Ak - E
AE s BV MEFEED CP HEL DI L, MRT
ABF LI, SEHEEkE L TV 2 & 2R L,

%EIL
mt

3—4 {f10DASEX L DEETHEMG

L= 7 DO—ANY7- 0 GNIIZ 9,650 3K R/ (2017 4E) T. ODA ZRERATE & /e o> T
DTN, KB A 7 T RIEICERD ODA BHTZIK Lo 5, T, ZhET
O MR X0 B il S AU C & T2 T K iR 00 U 22 MR B oD S S | CRRRE A f 2. T
B, JICA XD F/KESH OB, HAHES TAGESR, HOSH TKE Y — B AR
FEIZ L% 2017~2018 - FhiE O EOMRELNTH /) (HUBTEPE LRI F3E TTWK 23VE 852
TR O RS - MERFE BRICBIT 2 AMERREFE] 0 FAEMERE ORI L
STBNEBIOREEZ T TS, T ODRRRINC T KGER %A 2% A o 72 O
B ERE M B2 AL L-BINBIR 7 0 P = 7 MV IEE SN ABRIC, TAGEMERME B o
Ay FEIEA LHRFFEE =2 T AR Z0—1E 25 b0 iS5,

3—5 ODARBGHEIZHITIEE: VR ERTE

(1) HIEFEIZODHE U A7 L RISK

TAEMEFRFEE R >~ b & V7 ODA BIFOFEMEIZHT--> TE, FAREBRNTOEELE
2578, B OBITIEOCRIBEIREDTRBAINMLIEL 2508, ZHE TOMHEICTA

41



ODA 2T 2B FEFH S IZB WL IWK OFHEL 325 Z LICTRIEZS7,

(2) A7 ZEIHNDRE VAT LG

A ODA DB NTAEL WO RIS T T THDHZ LD, TOBRNPEIINT
B oS - A EOMIES S ODA FHEOMHRE LTHIGLWI E3RkD 5N
Do DI ODA Bk L LTHEMTDICHIZ0, BRAE L2 SO HAETHE TOMEEL
IWK #7105, IWK OFES AT L Z2FH L TOMEE T 52 L 2R L TV 5.

(3) C/PARHIEIZ DU A7 L xbiniR

C/P EMIREBE T d> 5 TWK O T/KIEE BEEDOMERFEEIZ OV, T O] (MERFE HE
DAL NERHE) 1Y BENRMEREIREE~OI R — NI b =— X0 H D 2 LAk
RTETWD, DD, Yuv=y MEt bk L Cll ERMERFE BN R SN b &
9. ODA BEOHF T, TAREMFEFHE R Y b &2TEH LIEHERPE B~ = =2 7V OVERSE
WXEEAT D, MMx T, HTAPEFEE, ALEZBEIKT D 2 & I2fE S Sl FHe, FRE KN
TOmEFERZEHRIEEC S BB IND RGNS L5 LRERRICHONT S IHEE
11952 & &7 %,

3—6 OAEXEGZELCTHEINLIHAREDR

AR ODA BT X0 FKEHREIC X D E KRR AR E L35 Z LN REE 72 5,
R o« FEEE - VR AMEFEICB O TE, FAREMEREHE2 R Y FOMAZEELTWD
D, EOMRDPFEF SN, ~b—ITICBIT 5 PHRENEDIR, B -CmAR e E b
D7pl b, BIRFR TR, TARERORELZ HDHIETE TV RN LG, E&NH
WHREZRT I LWR, THREEMIET 22 & T, TAEROEHFMEAR LI,
TATHA 7N aRX M NERBT 52 & bAREE 2D,

42



B4F ECRREHREE

Eo R 2 REAGEHE

& 18 EDRARMFEME

o

2 L=y 7 2EO FAKELERT 19,400km

IWK Al 2, FAKEE O, #EEFER, BT >av o7 ¥4 —%

PAKEMEFFEH ARy FOERBGEEE L THIALZ LN TE S,

N a—F =
—

c FAEHEFIEH Ry b (A== =%7] [R——=XHFE7T))
OEMAIIELZBU T, v L —3 T TOIFA B A5 H LB |k
F 7 2 —|ZHiH L IWK O FAES OMERF S — v X 24t 5 2%
% R,

AR & ]
— b —fetli

- PIHABERE L, BIHAREREFO GRS Lo N— M —Z2 i U, TAEMER?
BHoRy e~ L—Y T2 - 5Ed 5,

cHENYIEICRSTZEE T, S L= T TORSF T IX— AT F v
AR D E~D R b I F 2 CHHLE ORI Y 2 5,

St

- FEBARLIE 10 £ TEREF 100 BREEZ DO IR & JiAT,
- PR 10 1% 2 HiklZ LIZHEPED 72O OFREAPERTHI 2B 2 5,

BESNDH
e yRrtL
KRR

cFFRANZOWTIE, BRCHIEN WD & 2R LI, 5% OERIESS
TFRAIOEFIZ L+ oE#HE b - THST 5,

CHBMPEDREICH L, BHENGE U T b=V T EICB W TR FED

HRE & Rk D WITRA R E 21T O 2 & 2METT 5,

- BB B OLFELAREREM . BHAMAEFED Y 27122, Bl
— M =N LOFRINE, B LU T, B oS5 T
FADT FNA 2 RODDHIELET D,

s 5B
FENR

C TR RMRT F— UV ADOEWVEIAEOEANIZL Y PERENEERE
FATHEOaZ MREIENS,

BN E A ICZE R ER TE RN 2 EnLHE LREAEL V< L

— V7 EIZBW T, HREI LEOEmITEICTE T D,

H A P T
TR - S
PEAE~DE K

- MBI I 2B D U — & — & L T EI D HEE
NA=NR=I =% TA=R=RAHET | ORIEN DM ELHR DT
DOILFMFFERAFE 21T 0 70 & PEFEHE 28 U CHUSEMERIC =k

- AN EE TR S0/ M iR T3k & o208 U T, #umko t/)s
WEDOY = —L LT, MO - Ml b 2 3%

AN O D FUESE OUFHME VS COFRERMZRRESEDLET

IVl — A2 B T THIETRE OIEMALICE S
< AbZEo#EHEG I BAAIZ X 0 #iotOEMIEEL O EEEINc b E S L.
Hdl 2R DTG VEAL & HEHE

(HiH - JICA FAEHI1ERL)

43




4—2 TWHSH
B ERIC O T IEAFE

4—3 N)a—Fz—Y
SRR T AT & FRAR

4—4 HHBEEN—F—EE
BB RIS X IEAE

4—5 INZEHE
R I S S IERK

4—6 BEIILIFEE-YRY EAMIEE

(1) VEHIEEICODN LU A7 L xtIsR

ETFKEIZHR D BEIZ DV T SPAN OFSRENME & S TWD, LnLaens, b0
HETOFAE (2017 4 10 A2 SPAN G4[#) <Tid. CE ~—=F > 7 (EU 08 EIZRL5 2 it
%ﬁ#ét@@l@%&ﬁﬁf it - Ao 5 :L%énéEU% N CE~—% >

EREMHTTWDIGE, "L E TS &A#éﬁu_méa‘é? WELTWSZ &%
ﬁMLTCEv~7%%HL@7niﬁE&m)@ioﬁm&ﬁ%iﬁ B LEDT &
ThO, A= —ICXDFHEIIAREL NS Z &R LT,

ST, 1 IRBIHEEE (2019 43 A) 2BV T, SPAN TiRGEE1T-> T\ 5 ETFKE
B OB IE, BRESNOEM (Bl IE 8 7oL TR E) THY ., HEREEEMIC
WTITRRRES N TWRNZ & & SPAN ZaifD | MERR L7228, A1 DILEHIEELF R v
EHEIZHLTRE#E L TN T 2 b0 LT 5,

BB, AT~ L= T OREZEMONR L7105 19 0B OFEIITEE LN &
DD, BREASEEEO U A7 302 L LERBE TH D,

(2) EPRAMETODDIE U A7 LRGSR
TAGEMERFER AR > M A RS LIoREEIC R D S dv, B S 2 WRetEn dH 2,
ZOX )BT E DOV A7 LEE L, REIURE 2 W U R ERFRED
HIFIY PE DB ERDORRFT AT 9,

44



(3) BUARRIFHEIZDLE, Y A7 & RPIRHR

VL= 7 TR MR (2018 4F) 5 H DRI E Y | W EHIOBMERZNR L o7, T
NET, BERFICIDRFILREBHEOHKIZL D GDP O EFIC X 28 FE D Mfai 72—
T, EOMBIRTARENZ ENBINFHZEOREL L TH D, HBHEIZL Y, GST (Goods
and Services Tax) [$BE Ik X4 SST (Sales and Services Tax) ~EHRHL L7286 DD AL F40
BREIZZR->TEY, EEAMSttNb0EETH> TWDIRETH D, £, AIEHED
BREVWA~OHH B ED T, AETHEEAHRLTHDI LW AN Y X7 L LTHITFbND,
E BT, MEFERE L ST GST ISR » THI7ZISEA S 7z SST XA flidk D 6% & — 1
Tl bd Z & EroTz, BIBICHOWTIR, BB/ X— b —2 > 7 (Trans-Pacific
Partnership, LAF TPP) (2L V| 5% 7HMNT TE L OB L2 /NEIZBRT 5 gt TED
TV, BUERRIZK Y, BiBUEN 7 X 7 N 7BBER 2 HEET 2 L e oTe, 2D
7o), wFERY I X OVEERY R R E  (Comprehensive and Progressive Agreement for
Trans-Pacific Partnership, LA T CPTPP) (ZFREIT 57 A&kt & 720 | BifEb L E 2
—HTH D, AEEENTH L TKEMFFEHE R Y hO~ L— T ~OFA - FFHIZO
TR 3 REBLHIERA (201947 H) IZBWTHEmM L TH Y | BREIZ OV TIXMERE 4
Thod, Flo. FrBEOBIHIN 72 < PIFEFIZ X 2 IRGEME~ DB OWTED TH H Z &
LIERE S T D, LEMGEBURBENED HD CPTPP IZ~ L— U T AMMHEL, )&
NTHDLBEBIRM TH D LER D, WERBIOEESCREREH, BUATAEFED Y
ATIZONWTIE, BIHIO/R— N F—BEN D OEHRINEE, BIOWMEITG U T, o
FHEBIEA~DOT KA 2% RDDHZ LT 5,

4—7 HFEShLIBRDE

EZEDRER N~ L= TEHNICE R T2 2 EICE VU TOMRREFIND,

RO 2R IR T = P ADEVEAEOEANC LY | TRARNBEEREEET
HOaA MPEIKRE NS,

RO WMENLL RB IR BEEEB TE RN ENLHEI TEAHE LV~ L — T
ERBW T, ERHI TFOERRECTFET 5,

AZEORERMDOE K 218 U EH AT FOFMEEIC LY, ~ L —TEICBT 55
ot ATRE 7 T/KEFEDOHEEICHFHTE L LEZX TV D,

4—8 RBAERNMTEF - hEFEE E~ORR

(1) BEuf3E - PEE~DOHEM

ez TSR I BN T O kD U — & — e L TOREZH- TR | fhofliEsg
EESOBRPEHROMMTH D, LELATET D 0)IRSETHEH2IZBEREITEL
D=y F My TRESZTENTO L0, AAEHPWSN TS E 2 —7 > b & L THERMN
WCHDBAWTWD LFFWR TS HIRORETH 5, EEO~ L= T ETORY AN

45



HIKNIZB T AET NV — AL 725 2 LT, MllRFOIEMHLICHE G TEHEEZ TV D,
S%DO~ L= T TORMOT T, TAKEMSFEE R Y SOIFEHZT TiIz, ik
T Mk D BRE RN - DRI FAHEE TN a—F =— U FJRF, Mook
BT HHEE ORI E BT,

Hoe D) R/ A T IR B A D BLERENERE L T, OE2DERIIZIT S
WENRENZENHEL 2> TWDLD, JLEORHHZ A E L TEBENATLEAD
Bl 2 E THRE L L TE T ERDNOEMTERIESL T D HtEE2R~T 2 &2 HIRF L
TW5, £, LZEOEHEGIBIMAIC L 0 oo FAMERREL O Emnc b 45 L.,
ik R OIS HEAL 2 HEtE T 5,

2019 AR (A== =7 B [Ty KTHFAVE| TWihbzarFda U ERE)
EZETAHRE = F T KER F B E R O @2 WA HE L TR ERORBRIC
HEAL T 5,

(2) ZoOfth BRI ~DEER

JBZE 13T AR DO ESL KT Th D IRKF OB )R LR S OB & —FEIZ
ARG THD [ R—=R_—==F 7] [R—=R=RXTE7] OEIALEH DM ELLB D=
D ILFERFZER TS 24TV, PEREHE 20l U CHUIG M LI b ER L TE 72, AL VR AN~
L= T HHLE LETVTHE TR L TV 2 & 2l U, fFRAIC HiT KR0S
LEOWEPEINA~DIEF L TV EonTZHTIFo TN 2 ENTE LD TIERNMN
EEX D,

46



2 (&30

Feasibility Survey for
Operation and Maintenance
by Sewer Maintenance Robots
In Malaysia

Project Completion Report

January 2020

Japan International Corporation Agency (JICA)

Hokuryo Co., Ltd.

47



Summary

Introduction
Name of the Survey

Feasibility Survey for Operation and Maintenance by Sewer Maintenance Robots

Purpose of the Survey
The Feasibility Survey is conducted to examine the potential use of Japanese companies’
products and technologies for Japanese ODA projects. The scope of the survey includes network

building and information gathering to develop ODA projects.

Target Country and Area

Kuala Lumpur, Malaysia

The Survey Period
From February 2019 to February 2020

1. Concerned Development Issues

The Malaysian government aims to extend sewerage connection more than 80% population
equivalent in urban areas. On the other hand, sewer overflows and pipe collapse are frequently
occurred due to damage of sewer pipes and sewer blockages. Existing sewer pipelines in
Malaysia are suffering from damage due to aged deterioration, corrosion, poor construction of
the joint part, tree roots, oil and dumped foreign matter, and blockage due to construction
materials such as mortars, etc. Indah Water Konsortium (IWK), which is the corporation for the
operation and maintenance of sewerage facilities in Malaysia, implements related repair and
rehabilitation works for sewer pipes after facing malfunctions and receiving complaints from

residents.

2. Product and Technologies
2.1 Proposed Product and Outline of Technology

The sewer maintenance robots, Super Mini-Mogu and Super Mega-Mogu, deal with the

damage of sewer pipes with dia. 600 mm or less by removing obstacles such as intrusion of
roots of trees, adhesion of mortars, etc. They also make holes of house connections after pipe
rehabilitation works by lining method. They have following advantages:

» High durability and low price

»  Simple structure and lightweight

»  Very easy operation and handling
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»  Environmental friendly design utilizing an air motor

Removing obstacles in the sewer pipe such as *Highquality  * High performance  * High-durability ~ * Easy to handle

W Roots of the tree W Deposits of mortar

[Super-Minimogu |Super-Megamogu |Flexible Cutter

Hokuryo’s sewer maintenance robots
to maintain sewer pipe properly

Supporting trenchless pipe rehabilitation method - CIPP -
by Japanese quality technology

W Deviated rubber joint material ® Protruding lateral pipe

Flexible=-

- Cutlgr {

s

ll

[Removal[of,

roots ofithe tree

Figure 1 Proposed products by Hokuryo

2.2 Applicability of Proposed Products and Technologies
(1) Technical Applicability (intended end-usage)

Hokuryo’s cutting machine can be applied in the daily sewer maintenance (e.g. removal for
roots of trees and concrete) which is currently implemented by IWK at unit offices and
subcontracted contractors using high-pressure water jetting and rodding machine to remove
blockage. Hokuryo’s cutting machine can be also applied in the hole making after CIPP
rehabilitation works to recover house connections to sewer pipes.

The total length of sewer pipes in the whole Malaysia (only the area operated by IWK) is
around 19,400 km. The material of sewer pipes is mainly VCP, which length is 17,000km in
total, 87.7% of whole length. As for the age distribution of sewer pipes (passed years since
installation), over 20 years has passed for 4,500 km, 10 to 20 years for 6,500 km and less than
10 years for 8,400 km.

In Malaysia, the planned and extensive sewer rehabilitation works named GO1 to G11 which
is funded by JPP and managed by IWK have been implemented from 2006. Total length for GO1
to G11 is around 250 km, of which 191 km has completed in GO1 to GO08. Total length for GO6
to GOS8 is around 70 km, of which 48 km (around 70%) has rehabilitated by CIPP. The amount

49



of sewer pipes required for rehabilitation works would be increased due to increase of aged
sewer pipes. There is a potential for Hokuryo’s cutting machine to be applied in the hole making

after CIPP rehabilitation works.

(2) Technical Applicability (performance)

Hokuryo’s cutting machine has an advantage over other manufacturer's one in terms of price
and performance. Major contractors in Malaysia have a few cutting machines, made by
Australian and Russian manufacturers. All the existing cutting machines used in Malaysia are
self-propelled and having TV camera. All the existing cutting machines have been purchased
from not local distributors but manufacturers directly. Hokuryo’s cutting machine has been
highly acclaimed because of high performance (high rpm and 360°head rotation). Because
Hokuryo’s cutting machine is specialized for the function of cutting itself, users can reduce the

malfunction potential, repair it easily, and reduce the additional cost by using existing CCTV.

(3) Institutional Applicability

SPAN is the government body to give the certification for the water related equipment
which shall be installed at the sites (e.g. pipes and valves). There is no certification system by
SPAN for the equipment related to maintenance works. There is also no particular specification
for the cutting machine in the contract for maintenance and rehabilitation works (confirmed

through interview with IWK).

(4) Seminar and Demonstration

The seminar was held at Indah Water Training Centre (IWTC) on 24 July, 2019 to introduce
to invited IWK, contractors and distributors the advantage and effectiveness of the sewer
maintenance robot provided by Hokuryo through presentation and demonstration. The actual
sewer maintenance robot and model pipes were applied for demonstration outside and nearby
the seminar room. The strategic sewer rehabilitation method and innovative technologies for
sewer pipe management based on experiences in Japan and other countries was also introduced.
The understandings for the performance of Hokuryo’s cutting machine could be enhanced

through the presentation and demonstration.

(5) Rough Demand Estimation for Rehabilitation Works

The sewer pipes over 30 years are the main target which has a potential for rehabilitation
works. The length of sewer pipes over 30 years is assumed to be around 2,000km, equivalent to
45% of the sewer pipes over 20 years (4,500 km). Currently, 2,000km of sewer pipes is assumed

to have a potential for rehabilitation works. In 10 years, the remaining 2,500km of sewer pipes
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will have a potential. Based on the past rehabilitation works, around 20 to 50% of target sewer
pipes has been rehabilitated based on diagnosis results by CCTV, and 70% of them has been
done by CIPP.

Based on the above assumption and condition for estimation, currently the amount of sewer
pipes required for rehabilitation is estimated to be around 500 km. If the rehabilitation works are
implemented every year for next 10 years, around 50 km per year of rehabilitation works would

be required.

(4) Possibilities to contribute to solve problems

Through application of Hokuryo’s cutting machine, the daily sewer maintenance works (e.g.
removal for roots of trees and concrete) can be implemented effectively. Hokuryo’s cutting
machine can be also applied in the hole making after CIPP rehabilitation works which can
promote the preventive maintenance for sewer pipes. As a result, Hokuryo’s cutting machine
can contribute to a decrease of road collapse and overflow due to chock and damage. It can also

cut a traffic jam by rehabilitation works and prevent a soil contamination by a sewage water.

3. Proposed ODA Projects and Expected Impact
Table 1 Outline of Proposed ODA Project
Item Contents
1 | Scheme JICA’s SDGs Business Verification Survey with the Private Sector
2 | Purpose To promote business development for Hokuryo’s cutting machine

through verification and dissemination activities to enhance the
applicability in Malaysia

3 | Outputs Output 1: The applicability and effectiveness for the sewer maintenance
robots is verified in the rehabilitation works.

Output 2: The capacity for the maintenance of sewer pipes utilizing the
sewer maintenance robots is developed for the counterparts.

Output 3: The business development plan for the sewer maintenance
robots is prepared through guideline for rehabilitation works, evaluation
committee, seminar and on-site tour.

4 | Activities Activity 1-1: The target area, tendering process, schedule and sharing
roles for sewer pipe rehabilitation works are confirmed with the
counterparts and related authorities.

Activity 1-2: The local contractor for rehabilitation works is selected
through a competitive tendering after arrangement of related tender
documents.

Activity 1-3: The sewer pipe rehabilitation works including hole making
by the sewer maintenance robots are implemented after a sewer pipe
inspection survey for a deterioration diagnosis. (The works will be
divided into 3 phases according to several conditions.)

Activity 1-4: The performance and impact of the sewer maintenance
robots are evaluated through confirmation of sewer pipe condition
before and after the rehabilitation works.
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Item

Contents

Activity 2-1: The operation and maintenance manual for sewer pipes

utilizing the sewer maintenance robots is prepared in cooperation with

counterparts.

Activity 2-2: The technical guidance for the maintenance of sewer pipes

utilizing the sewer maintenance robots is implemented for counterparts

through seminar and on-site tour.

Activity 2-3: The study tour in Japan for counterparts is implemented to

see the effective management and maintenance of sewer pipes by
| Japanese authorities and private companies.

Activity 3-1: The performance of the sewer maintenance robots is

evaluated periodically by the evaluation committee consisting of

counterparts and related authorities.

Activity 3-2: The guideline for sewer pipe rehabilitation works utilizing

the sewer maintenance robots is prepared and proposed to JPP including

required support for approval of the guideline.

Activity 3-3: The seminar, on-site tour and public relations through local

media are implemented to disseminate the sewer maintenance robots for

local contractors.

Activity 3-4: The business development is promoted in cooperation with

the local business partner according to potential target businesses.

Implementing
Organizations

[ Malaysian Advisory Institution J [

. Japanese Side ]
i | Jabatan Perkhidmatan Permbetungan/ i
E Sewerage Service Department (JPP)

M Provide an advice and suggestion as an advisory

L institution of the Project

' iContract iContract i
[ Malaysian Counterpart Institution ]<:>E Nihon Suido | [ Hokkoku i

Consultants Bank

Japanese pipe survey/
rehabilitation company

Appointment of Pilot Site
Pilot Site in
Kuala Lumpur

Pipe survey/ |
Rehabilitation*’| Malaysian Contractor |

Malaysian Contract
Consultants Supervision

Business Development Plan

Table 2 Outline of Business Development Plan

Item

Contents

Market analysis

+ Total length of sewer pipes in Malaysia is19,400 km.
*  The sale destination is expected to be IWK and local contractors
implementing cleaning, maintenance and repair works for sewer

pipes.

Value chain

+  The sewer maintenance robots are exported to Malaysia to
provide it to local contractors through the local agent
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Item

Contents

Form of advance
into  Malaysia
and local agent

In the early stage, Hokuryo will export and sell the sewer
maintenance robots through the local agent. (The agency
agreement was already executed.)

Hokuryo will prepare and establish the local presence to provide
the repair and maintenance service in Malaysia and expand the
business to surrounding countries, at the time the business
entered its orbit.

Sales plan and
investment plan

Hokuryo aim to sell 100 units of the sewer maintenance robots
within 10 years after the start of business in Malaysia.

Hokuryo will arrange and increase the capacity of production
after 10 years.

Assumed issues /
risks and
countermeasures

Intellectual Property: Hokuryo considers filing and registering
intellectual property and/or trademarks in Malaysia as necessary
in order to avoid risk of imitation.

Legal risk (Investment regulation and licensing / approval):
Hokuryo collects information related to its business and gets
advice from local specialists as needed to avoid risks such as
change of investment regulation and permission / approval,
uncertain operation, political intervention, etc.

Expected
development
effects

The cost of rehabilitation works would be decreased through
application of the cost effective sewer maintenance robots.

The trenchless works would be promoted to prevent a traffic jam
by rehabilitation works.

Contribution to
the revitalization
of the local
economy and
region in Japan

Promotion of the roles as a leading company in Ishikawa for a
development of new products in the local region

Contribution  to  the local  revitalization  through
academic-industrial collaboration for improvement of the sewer
maintenance robots

Support of the local economy and vitalization as a leading small
and medium-sized enterprise in Ishikawa in cooperation with the
related local consortium and chamber of commerce

Contribution to the local economy and vitalization as a model
business to lead other local manufacturing industries to overseas
Promotion of the local revitalization through increase of
procurement of raw material and equipment from other local
companies
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Feasibility Survey for Operation and Maintenance by Sewer Maintenance Robots
In Malaysia

Super Mini-Mog (®150~¢300) Super Mega-Mogu (9350~ ¢600)

SMEs and Counterpart Organization L
B Location of SME: Ishikawa Pref., Japan

B Survey Site * Counterpart Organization

:Indah Water Konsortium (IWK)

Concerned Development Issues Products and Technologies of SMEs

\

/> Remove obstacles in sewer pipes with dia. 600 mm
or less and to drill lining material after
rehabilitation work

» Simple design, high durability, lightness and easy

» On the other hand of the high prevalence of
sewerage system, damage to sewer pipes are
increasing due to aging of sewer pipes, corrosion,
poor construction of joints, intrusion of roots, oil,

. operation and handlin
dumped obstacles, and blockage by construction P i g . .
. » Easy maintenance for local distributors and high
materials such as mortars.

K cost performance /

Proposed ODA Projects and Expected Impact
/7 Schemes: JICA Verification Survey with the Private Sector for Disseminating Japanese Technologies N\
» Content: Conduct demonstration and dissemination activities through verification of the effectiveness and
adaptability of Hokuryo’s Sewer Maintenance Robots in Kuala Lumpur under the jurisdiction of Indah Water
Konsortium (IWK) of Malaysia.
» Expected Effects: Formulation the guideline of sewerage pipe rehabilitation work and Capacity improvement /
development for operation and maintenance of sewerage pipe by IWK utilizing Hokuryo’s Sewer Maintenance

\ Robots J
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